Conformational transition of DnaA protein by ATP: structural analysis of DnaA protein, the initiator of Escherichia coli chromosome replication.
DnaA protein binds to the chromosomal origin (oriC) to initiate DNA replication. We developed an efficient system for purification of DnaA protein which will facilitate physicochemical analysis of the protein. The yield of DnaA protein was increased at least 6-fold compared to an available method being used, and over 22 mg of the protein were obtained from only 100 g of cells. DnaA protein purified by this procedure showed an indistinguishable affinity for ATP, and activity for in vitro replication of oriC plasmid. The process of denaturation of DnaA protein, which was blocked by ATP, was monitored by intrinsic fluorescence and circular dichroism. Analysis of circular dichroism revealed that DnaA protein is rich in alpha-helices, and that ATP-binding leads to a significant transition of protein conformation in that the content of alpha-helices is decreased. This is the first evidence indicating that ATP-binding profoundly affects conformation of DnaA protein.